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U. 8. PROGRA IN -BIOLOGY
INTERNTIONAL INDIAN OCEAN EXPEDITION
Final Report: R/V ANTON BRUU, Cruise 3
INTRODUCTI ON
Cruise 3 of the R/V ANTON BRUU, originating from Bombay on August 8
and terminating at Port Louis, Mauritius on September 20, 1963, was the
first of two cruises on which a special effort was made to sample the
meso- and bathypelagic fauna of the western Indian Ocean. Collections
were made wi th a lO-ft. Isaacs-Kidd midwater trawl at l7 stations £rom
ll056'N. latitude to 40°54'8 latitude, along the 600E. meridian, In
addition to the midwater trawl collections, the basic program of hydro-
graphy, biological oceanography, and primary production was continued.
Presented in this report are the reduced oceanographic, chemical,
l
and biological data, station lists of plankton, midwater trawl, and
..
miscellaneous biological collections, and bathythermograph positions
for Cruise 3, A narrative report of Cruise 3 was issued as News Bulletin
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Completed series of stations from l2° N.
to l2° S. latitude along 60° E. longitude.
Arrived Port Louis, Mauritius.
Depar ted Por t Loui s .
Completed series of stations from 23° S.
to 440 S. la ti tude along 60° E. longi tude.
Arrived Port Louis - end of Cruise 3.
Ta b 1 e 2 Key to Abbreviations








Indian Ocean Standard Net
113 cm diameter
0.33 mm mesh aperture
75 cm diameter
0.064 mm mesh aperture (No. 25 mesh)
Bé mul tiple plankton sampler
70.7 cm X 70.7 cm (square opening)
0.333 mm mesh aperture (No. 3 mesh)
1 meter diameter
0.6 mm mesh aperture (No. 0 mesh)
Vertical
Horizontal
B. OTHR SALING GEAR
Ob li que
RR: Rod and reel
SOSC:






Smi thsonian Oceanographic Sorting Center
U. S. National Museum
Washington, D. C.
Indian Ocean Biological Center
Ernakulam
Cochin, India
Bureau of Commercial Fisheries
U. S. Fish & Wildlife Service
Honolulu, Hawaii
Woods Hole Oceanographic Insti tution





(A. W. H. Bé)
University of California at Santa Barbara
Goleta, California
(A. W. Ebeling)
Table 3- Sumary of activities, exclusive of midwater trawl hauls, Cruise 3
..
Posi tion Hydro Prim. Plankton Tows-
Sta. Date La ti tude Longi tude Cast Prod. 75M25 IOSN BE-3 M-O
l45 13 Aug. 1i056'N 60053'E x x x x
l46 l5 Aug. lOol2'N 60° 04'E x x x x
l47 l6 Aug. or 13' N 59°57'E x x x x x
l48 17 Aug. 04° OS'N 59°58'E x x x x x x
l49 19 Aug. Oio l6'N 60° 08 'E x x x x x
l50 20 Aug. oiooo's 59°59'E x x x x x x
l5l 22 Aug. 05°04' S 60° 03' E x x x x x
l52 24 Aug. 07 ° 2l ' S 59°44'E x x x x
l52A 25 Aug. io023'S 60° 08 ' E x
l53 25 Aug. ii039'S 58°02'E x x x x
l53A 28 Aug. l6°40'S 56°54'E x x
l54 4 Sept. 22°58'S 59°45'E x x x x x
l55 5 Sept. 25° 55' S 6qo,Oi' E x x x x x
l56 6 Sept. 29° 24' S 60° 05' E x x x x x x
l57 7 Sept. 3l ° 58 ' S 59°5l'E x x x x
l57A 8 Sept. 32°28'S 59°52'E x
l58 9 Sept. 34 ° 57' S 60005'E x x x x x
l59 LO Sept. 38°22'S 59° 5 1 'E x x x x x
l60 l2 Sept. 40° 54' S 6000l 'E x x x x x
'-
e . .
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u. s. - PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
LAT. liO 56' N PRI MARY PROD. 0.5 g C /m2/day
LONG. 600 53' E EXT. COEFF. (k) 0.07
DEPTH 4355 RADIATION h07 g.cal.cmYday
TIME 1015 ZOOPLANKTON VOL
WIND 10SN STD. TOW h.o ml.lm.2
STATION NO. 1l5
CRUISE NO. 3
VESSEL R/V ANTON BRUUN
DATE 13-VII-63
RELI ABILITY OF DEPTH
02 P04 - P N03- N N02-N 510351 Chi. a IN51TU CI4 C14_1000 fc
DEPTH TEMP. 5AL. 0/00 DEPTH
ml.1. 1-9A/1. 1-9A/1. P-9A/1. 1-9 A/I. 1-9/1, 1-9C/l/d. 1-gC/l.d.
1 26.63 36.115 h.77 0.31 1.8 0.19 1. 7 1 0.10 12.2 47.3
25 26.62 36.120 4.84 0.30 1.7 0.17 1.6 II 0.18 11.6 38.6
50 26.61 36.li3 4.70 0.28 1.1 0.19 1. 7 22 0.11 10.7 38.8
74 26.58 36.11 4.87 0.27 1.2 0.18 1. 7 3l -- 8.0 ':8.0
99 26.56 36.116 4.82 0.29 0.5 0.01 1.3 69 0.15 1.5 26.6
12l 26.57 36.116 h.75 0.3h 1.1 0.20 1.6
1l9 -- 36.128 4.83 0.28 0.8 0.08 1.3
199 21.01 35.752 1.09 1.65 26.li 0.08 11.5
298 1l.53 35.h75 0.28, 2.2l 31.7 0.03 19.7
397 12.37 35.412 0.80 2.31 39.2 o.ol.l 31. 2
li97 li. '3 ~~.hlii- 0.~1 2.hB ':9.li 0.07 37.6
596 11.19 350512 0.51 2.69 37.2 0.05 45.9
695 10.53 35.468 0.34 2.7h 35.8 0.06 55.1
794 9.70 35.390 0.25 2.75 38.8 0.16 62.3
894 8.93 35.333 0.30 2.83 hO.7 0.05 68.1
993 8.17 35.256 0.51. 2.89 47.5 0.43 78.7
978 8.19 35.250 0.40 2.92 50.3 u 72.6
1176 6.82 35.145 0.46 2.91 hl. ., 0.02 85.3
1373 5.53 35.0,31 1.14 2.90 48.2 0.04 98.4
1673 4.16 34.925 1.79 2.82 42.8 . o.ll 117.8
1972 3.03 34.843 2.35 2.73 37.'3 0.26 124.2
e e .
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U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 146
CRUISE NO. .3












EXT. COEFF. (k) 0.09
RADIATION 41
ZOOPLANKTON VOL.
IOSN STD. TOW 11.0
2
9 C 1m ¡day
g.cal'icmYday
ml.lm.2
02 P04 - P N03- N N02-N Si03Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. fL9A/I. fL9A/i' JL9A/1. fL9A/i. fL9/1. fL9C/l/d. fL9C/l'd.
1 26.65 35.939 5.27 0.31 2.6 0.17 1. 7 1 0.15 16.1 13.2
2~ 26.70 ~5 . 9~2 5.32 0.31 1.7 0.15 2.6 8 0.20 g.3 9.9
50 26.90 36.079 5.32 0.28 0.5 0.17 1. 9 16 0.13 13.4 11.0
7'5 26.13 35.925 4.93 0.40 4.6 0.56 2.6 28 0.16 8.li 9.7
100 2~.'i ~~.8~~ ~.40 o.M . 1).1 0.~7 2.5 i:i: 0.06 1.8 7.2
12" 21.77 ~~ . 6 'i ~.72 0.76 8.2 0.07 4.3
i),Q 21.98 3., .6l3 2.27 1.3li 22.3 0.06 9.6
199 17. 'l ~i:.h"~ 1.2" 1.91) 29.7 O.Olt 18.9
299 13.34 35.363 0.96 2.16 35.3 0.04 26 0
398 11.92 35.29.3 0.70 2..35 20.1 0.02 31.3
1i98 11. ~7 ~~. ~h" O.~h 2.h8 ~6.8 O.olt 38.0
598 10.81 35.389 0.34 2.59 32.7 0.01 46.4
697 10.20 ~i:. ~97 O.hO 2.72 -- u 54.5
797 9.68 ~~.li8 O.hO 2.79 37.3 0.02 61.0
8Q6 6.86 ~~. ~'l 0.'" 2.78 29.9 0.03 69.1
996 6.13 35.269 0.56 2.88 33.5 0.06 77 .6
973 6.32 35.280 0.50 2.85 42.2 0.10 70.6
1170 7.09 35.200 0.75 2.89 36.8 0.12 83.7
1369 5.41 35.020 1.29 2.68 45.6 0.01 99.4
166 3.90 34.688 1.98 2.79 36.8 0.12 111.3
1968 2.94 34.827 2.62 2.æ 18." 0.01 122.4
'e e .
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U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 1l7
CRUISE NO. 3
VESSEL R/V ANTON BRUUN
DATE 16-Viii-63














10SN STD. TOW 10.0
9 C /m 2/day
ml./m.2
02 P04 - P N03- N N02-N SIO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/1. /laA/1. /laA/ i. f/aA/I. /la A/I. /la/I. /laC/L/d. /laC/l/d,
1 26.52 35.831 5.45 0.4 2.5 O.:i 2.4 1 0.17 22.9 54.0
25 26.46 35.834 5.10 0.43 2.2 0.15 2.6 8 0.19 17.0 43.5
ù9 26.li 35.832 5.51 o .li 2.6 0.16 2.9 16 0..22 B..7 li.6
74 25.89 35.805 4.97 0.47 2.6 0.56 3.4 28 o..n 8.8 ~~ ..
99 2l.67 35.585 4.62 0.63 5.6 0.9ù 5.1 ~~ 0.:~2 0.7 ~2.6
123 22.6~ ~~ .~35 3.li 0.98 11.2 0.03 7.2
14 19.05 35.561 1.42 1.85 20.9 o .m 16.8
197 1..20 35.297 1.1. 2.00 26.9 0.02 22.3
296 12.18 ':~.199 1.70 1..99 28.~ 0.02 2') 2
394 10.98 35.173 1.40 2.25 28.9 0.02 32.5
494 10 .43 35.181 0.85 2.55 29.7 0.01 41.5
'593 10.08 ':~.261 0.90 2.66 27.6 0.01 48.8
692 9.1i6 ':~.221 0.71 2.77 36.7 0..01 54.8
792 8.8~ 35.218 0.63 2.8.8 33.9 0.01 64.9
692 8.~8 ':~.2':6 0..66 2.88 17.0 0..01 69.0
992 7.97 1~.187 0.76 2.93 35.ù u . 76.8
982 8.01i 11) .206 0.76 2.12 33. '3 u 73.6
1178 6.50 35.062 1.1. 2.89 '31).1i 0.02 87.3
1376 5.50 34.996 1.35 2.94 40.2 0.02 98.4
1673 3.90 34.886 2.08 2.86 35.8 0.01 111. 3
1971 2.77 34.816 2.75 2.76 33.1 u 122.4
e . e .
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STATION NO. 148
CRUISE NO. 3











PRIMARY PROD. 0.9 g C/mz/day
EXT. COEFF. (k) 0.07
RADIATION 282 g.cal.cmYday
ZOOPLANKTON VOL
10SN STD. TOW 15.0 ml./m.Z
Oz P04 - P NO, - N NOz-N SiO"Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/1. ¡igA/I. ¡igA/ i. ¡igA/I. ¡ig A/I. ¡ig/I. ¡igC/L/d. ¡igC/l.d,
1 27.25 35.756 5.56 0.17 0.6 u 2.6 1 0.10 24.6 21.2
21: 27.19 31:.778 1:.68 O.':li 0.3 0.01 2.2 10 o.i~ 2l. 9 0.7
1:0 26.62 31:.851 1:.45 0.26 1.3 0.26 3.2 20 0.17 21:.6 16.3
74 25.78 35.454 3.99 0.55 6.5 0.02 5.8 ~3 0.16 9.7 19.7
99 21.51 35.434 2.47 1.2i: 17.8 0.23 11. 9 66 0.10 0.8 1.3
12 17.72 31Í.319 1.30 1.71 26.3 0.11 18.6
il9 15.80 35.260 1.53 1.68 24.9 0.12 ?O 7
199 13.45 35.222 2.19 1.63 26.6 0.14 21. 7
298 11.30 315.132 2.18 1.85 28.8 0.07 26 i;
398 10.42 315.085 1.85 2.07 31.6 0.0': 32.3
497 10.05 35.134 1.52 2.2i: Th.i: 0.02 39.3
597 9.89 35.175 1.20 2.37 31.8 0.01 44.8
697 9.28 35.199 0.90 2.49 35.0 0.01 55.4
796 8.62 35.184 0.79 2.69 39.7 0.02 65.1
896 8.20 35.159 0.89 2.70 42.7 0.06 69.5
996 7.57 35.11 0.90 2.74 36.2 0.05 77 .0
QQli 7.46 35.116 0.94 2.67 37.1 0.07 75.2
119~ 6.23 35.016 1.22 2.75 38.6 0.15 86.0
1392 4.84 34.923 1.75 2.73 39.5 0.01 99.4
1695 3.74 34.855 2.28 2.66 39.3 0.01 110.4
1994 2.72 34.806 2.86 2.57 33.3 0.01 118.7
e e .
lR lE)i 1I C lE)i )I A ir A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 149
CRUISE NO. '3















IOSN STD. TOW 10.0
29 C /m Iday
ml.lm.2
Oz P04 - P NOs - N NOz-N SIO~Si Chi. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. ¡igA/I. ¡igA/I. ¡igA/I. ¡ig A/l ¡ig/I. ¡igC/l/d. ¡igC/l/d,
1 28.08 35.166 5.40 0.17 0.4 0.02 2 4 1 0.05 4.1 12.7
25 28.06 35.171 4.90 0.17 0.1 0.03 2.8 13 0.05 3.5 7.7
li9 27.76 '3~ .i. '3 li.92 0.20 o. '3 . 0.02 2.1 27 O.ol 2.8 10.6
74 27 .56 35.603 4.27 0.23 0.4 0.05 2.7 42 0.0l 1.6 7.1
98 21.75 35.322 2.98 0.95 16.9 0.14 10.1 83 0.05 0.3 5.3
12'3 18.li8 '3~.28~ 2.08 - 2l.O 0.06 D.H
Th7 1~.9'3 '3~.2'3~ 2.02 -- 2li .li 0.07 16.ú
196 1..39 35.228 1.97 - 32.1 0.05 20.5
294 11.46 3~.093 2.19 1.84 32.8 0.fj5 2ú 5
'392 10. '3'3 '3~.oi 2.0'3 2.06 3~.6 o.aC; 29.8
491 9.93 35.008 1.81 2.23 33.0 0.02 35.5
589 9.60 35.082 1.42 2.44 36.7 0.03 44.2
687 8.67 35.031 1.18 2.62 43.1 0.03 56.4
786 8.12 35.052 1.04 2.77 38.6 0.04 64.8
88~ 7.67 3~.0'31 1.01 2.77 li~.l O.O~ 70..3
98li 7.49 35.089 0.99 2.85 38.7 0.06 77.3
e . .
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U. S. PROGRAM
STATION NO. 150 (pg. 1 of 2)
CRUISE NO. 3
VESSEL R/V ANTON BRUUN
DA T E 20-VI -63
RELI ABILITY OF DEPTH














10SN STD. TOW 8.5
g C /mz/day
ml.lm.z
Oz P04 - P N03- N NOz-N SiO..Si Chi, a INSITU CI4 C14_1000 fcDEPTH TEMP, SAL. %0 DEPTHml'/l. J-9A/1. J-9A/ i. jLgA/1. J-gA/1. J-g/I, J-gC/L/d. J-gC/l'd,
1 28.12 34.816 6.61 0.11 0.2 0.01 3.3 1 0.04 8.5 6.4
25 21.83 35.000 6.1. 0.17 0.3 0.01 3.4 1. 0.01 6.3 4.5
50 Z7 .56 35.039 6.69 0.18 u 0.03 3.8 28 0.02 3.8 3.2
15 26.26 35.242 5.86 0.33 3.1 0.28 4.9 47 0.04 3.1 1.3io 19.46 35.258 3.81 1.00 16.9 0.13 12.2 94 0.C1 0.4 0.4125 16.35 35.211 3.66 1.27 19.6 0.04 16.0
150 15 .62 35.199 3.59 1.35 20.3 0.02 17 !J
200 13.93 35.118 4.04 1.42 21.0 0.03 1 R 2
299 11.58 35.059 4.04 1.52 28.0 0.02 20 6
399 10.29 34.998 3.44 1.87 35.9 0.02 28.5
499 9.71 34.961 2.93 - -- 0.02 37.5
599 9.24 35.006 2.79 2.30 33.6 0.02 43.3
699 8.55 34.986 2.21 2.43 - 0.03
. 63.7
798 8.03 3/í .031 1.88 2.li9 38.4 0.01 61.8
898 7.59 35.003 2.27 2.61 6.49 0.04 70.6
998 6.87 34.976 2.28 2.78 37.4 0.02 79.7
e . e
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U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 150 (p¡:. 2 of 2)
CRUISE NO.
VESSEL R/V ANTON BRUUN
DATE










10SN STD. TOW ml.lm.2
02 P04 - P N03- N N02-N Si03S1 ChI. Q INSITU CI4 C14_1000fcDEPTH TEMP, SAL. 0/00 DEPTH
ml'/1. ¡.gA/1. ¡.gA/1. ",gAlL. ¡.gA/1. ¡.g/l. ¡.gC/l/d. ¡.gC/l.d.
ll96 5.80 34.922 2.21 2.73 35.9 0.02 90.2
1396 4.46 34.823 2.88 2.79 39.0 0.02 102.1 -
1695 3.29 34.784 3.49 2.60 44.7 0.03 109.5
1994 2.60 34.769 3.94 2.51 40.6 0.13 120.5
2493 1.98 34.756 4.29 2.45 47.1 0.01 127.9
2991 1.78 34.748 4.31 2.47 40.0 u 129.7
3490 1.60 34.738 5.12 2.39 li.6 0.01 l?R R
3988 1.47 34.738 4.05 2.34 44.6 0.05 131.6
4287 1.40 34.736 4.Jl 2.31 39.1 0.04 132.5
. . .'
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VESSEL R/V ANTON BRUUN
DATE 22-VIII-h;
RELI ABILITY OF DEPTH
PRIMARY PROD. 0.3 g C Imz/day
EXT. COEFF. (k) 0.06
RADIATION 389 a.al.cmYday
ZOOPLANKTON VOL
10SN STD. TOW 8.0 ml.m.Z
SAL. 0/00
Oz P04 - P NO,- N NOz-N SIO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. DEPTH
ml'/l. /LV A/I. /LVA/1. ",VA/I. /LV A/I. /LV/i' /LVC/L/d. /LVC/L/d.
1 27.42 35.042 6.44 0.21 2.9 0.06 2.8 1 0.06 3.8 8.3
22 27.46 35.058 5.88 0.19 - 0.05 2.4 13 0.03 6.8 3.0
45 27.60 35.055 6.80 0.21 1.8 0.06 2.4 27 0.05 3.9 7.1
67 27 .44 35.063 6.07 0.1ß - 0.05 2.0 42 0.04 3.1 5.9
90 21.85 3".i9~ 5.oli 0.71 10.9 0.78 7.7 83 O.ll 1.1 4.0
11 18.50 35.234 3.77 1.lD 20.0 0.09 1? ()
l~" 17.ll 35.183 3.50 1.32 23.9 0.04 1" R
180 14.52 35.101 2.56 1.64 31.1 0.03 20.3
269 12.09 35.018 2.54 1.81 33.8 0.02 23 6
359 10.43 34.933 2.66 1.94 40.5 0.02 27.8
lù 9 9.56 34.868 2.97 1.97 35.0 0.04 10,4
539 8.75 34.855 2.83 2.26 39.1 0.05 40.4
629 8.02 34.839 2 .lù 2.42 hO.8 0.02 52.4
692 7.71 34.831 2.b2 2.56 40.3 0.03 60.3
792 7.27 34.865 2.13 2.68 40.1 0.03 69.2
891 6.63 34.852 2.ll 2.71 43.2 0.06 78.3
99 6.21 34.858 2.28 2.78 40.8 0.07 80.6
:i9 5.20 34.817 2.36 2.79 40.8 O.m 89.7
1387 4.17 34.802 2.64 2.76 43.7 0.02 --
168 ~.21 "l.773 3.ll 2.6l 19." 0.0" 1l0.4
1984 2.51 34.767 3.77 2.54 38.0 0.04 116 8
e e .
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EXT. COEFF. (k) . 0.07
RADIATION 151 g.cal./cmYday
ZOOPLANKTON VOL.
10SN STD. TOW 3.0
29 C /m IdaySTATION NO. 152
CRUISE NO. 3
VESSEL R/V ANTON BRUUN
DATE 2ù-viii-63
RELIABILITY OF DEPTH ml./m.2
02 P04 - P NO! - N NOz-N S¡O..Si Chi, a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL. 0/00 DEPTH
ml'/l. fLOA/1. fLOA/I. ¡.OA/1. fLOA/1. fLO/1. fLOC/lId. fLoC/l.d,
1 26.71 35.055 6.63 0.19 u 0.05 2.9 1 0.06 3.7 li.3
2~ 26.71 ~i;.Oi;2 6.62 0.19 0.1 0.02 3.0 10 0.04 4.1 8.0
~ 26.71 3i; .01)6 6.85 0.17 1.1 0.01 3.0 19 0.04 2.1 9.2
7~ 2ù.43 35.151 5.80 0.40 1.4 0.41 5.5 31 0.09 0.8 n.o
100 17.78 35.215 4.52 1.04 34.3 0.06 12 6 63 0.04 3.6 9.9
12~ ii:.16 ~5.193 3.78 1.28 39.3 0.fJ 15.6
,C:O 1 ":.8li o:i:.128 ":.90 1.4e: 39.0 0.07 1 A t.
199 12 .40 35.072 3.97 1.54 37.0 0.03 19.7
299 11.06 34.961 4.01 .1.71 43.0 0.03 22.6
399 10.24 34.925 3.91 1.81 33.3 0.03 24.7
499 9.26 34.843 3.23 2.00 43.7 0.:)2 31 5
598 8.50 34.801 2.51 2.24 33.5 0.03 41.2
698 8.09 o:li.8o:o: 2.9i: 2.li7 ~3.7 O.Q) 57 6
798 7.34 34.818 2.25 2.58 31.1 0.03 63.2
897 6.89 ~li.828 2.62 2.66 29.1 0.03 69.5
997 6.':9 3li.8~9 1.9i; 2.79 27.5 0.03 79.8
1192 i:.Li o:li.802 2.71 2.71) 26.5 0.08 H6 7
1':9Q 4.li 34.779 3.13 2.76 27.0 0.02 1l0.4
168 3.20 3ù.76l 3.74 2.69 19.1 0.02 105 8
1986 2 . i: 'l. 7 159 4.35 2.64 15 .6 0.02 113.2
e, e .
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STATION NO. 153
CRUISE NO. 3












PRIMARY PROD. 0.4 9 C Im2/day
EXT. COEFF. (k) 0.07
RADIATION 290 Q.cal./cmYday
ZOOPLANKTON VOL
IOSN STD. TOW 8.0 ml.m.2
02 P04 - P NO, - N N02-N SiO..Si ChI. a INSITU Cf4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml./I. ¡.gA/I. ¡.gA/1. p-gA/1. ¡.gA/L ¡.g/1. ¡.gC/L/d. ¡.gC/L/d.
1 23.91 35.l4 6.26 0.18 0.7 0.07 3.5 . 1 0.15 13.1 14.6
2£; 2~.9li 35.142 6.52 0.18 2.4 0.06 4.6 ii 0.15 10.3 12.0
li9 24.19 35.138 6.24 0.18 u 0.08 3.9 22 0.13 12.6 ii.i
7li 23.35 35.165 5.89 0.25 4.1 0.20 4.5 35 0.16 5.5 12.3
99 19.48 35.202 4.17 0.76 9.3 0.14 11. 9 69 0.17 0.6 12.1
124 17.56 35.:17 3.86 1.01 20.3 0.05 15.5
1l9 16.15 35.153 3.70 1.08 18.8 0.02 1 ¡: 'l
198 13.84 35.083 3.52 1.33 22.1 0.02 20 6
297 11.56 35.050 4.92 1.10 21.5 0.01 13.4
396 9.61 34.846 4.42 1.47 29.1 0.02 20,7
li96 8.63 34.774 4.07 1.78 26.5 0.01 2Q.6 '
595 7.62 34.744 3.62 2.10 28.4 0.02 44.6
694 6.89 34.743 3.04 2.34 33.2 0.01 'lq li
793 6.26 34.742 2.69 2.42 35.9 0.01 65.9
887 6.01 34.739 2.96 2.44 42.0 0.02 71.8
986 5.35 34.745 3 S1. 2.51 35.6 o.oh 79.9
114 4.53 34.741 3.23 2.49 31.7 0.04 90.5
1384 3.77 34.746 2.95 2.52 34.2 0.01 q¡: li
e . .
lR 1& ~ UJ (C 1&lI lI A 'J A
U. S. PROGRAM IN
STATION NO. 154
CRUISE NO. 3












IOSN STD. TOW 1.3








02 P04 - P NO:s- N N02-N Si02Si ChI. a INSITU CI4 CI4_IOOOfc
DEPTH TEMP. SAL. 0/00 DEPTH
ml'/1. fLOA/1. fLOA/1. ¡iOA/1. fLOA/1. ¡LO/I, fLOC/LId. ¡LOC/I.d.
1 20.75 35.575 5.59 0.07 0.8 0.06 2. q 1 0.02 1.0 4.2
25 20.71 35.573 5.52 0.09 0.6 0.02 4.2 13 0.03 1.0 4.8
h9 20.71 ~i;.~7i; ~.i;8 0.1~ 0.1 0.01 2 7 'n O.O~ 1.2 h.3
74 20.57 35.653 5.55 0.10 0.2 0.02 3.0 h2 0.01 O.~ h.2
99 20.34 35.65 5.31 0.10 0.5 0.02 "l ? 83 0.05 u 4.7
124 19.01 35.645 4.94 0.23 2.5 0.09 3 li
148 17.82 35.610 4.92 0.32 4.h 0.02 i. ')
198 16.22 35.571 5.17 0.41 6.1 0.03 4.2
182 16.70 35.582 4.96 0.36 5.0 0.04 4.3
273 14.45 35.436 5.31 0.52 7.6 0.02 4.5
365 12.90 35.252 5.54 0.67 10.8 0.03 4 6
457 U.93 35.ll8 5.47 0.77 13.7 0.04 5.1
54 ll.13 35.00 5.46 0.91 17.0 0.03 5 5
641 10.18 .3.879 5.55 1.03 19.5 0.04 5. Q
733 8.90 34.720 5.36 1.23 22.7 0.03 8.8
825 7.ll 34.554 4.85 1.70 18.5 0.03 18.9
e . .
111& 11 1l C 1& 11 11 A '1 A
U. S. PROGRAM IN
STATION NO. 1"
CRUISE NO. 3




LAT. 2~ ~i;' S





PRIMARY PROD. .10 g C Im2/day
EXT. COEFF. (k) 0.015
RADIATION 164 Q.cal./cmYday
ZOOPLANKTON VOL.
IOSN STD. TOW 4.0 ml./m.2
02 P04 - P NO,- N N02-N SiO..Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTH
ml.ll. fLgA/i. fLgA/I. flgA/I. fLgA/1. fLg/i. fLgC/l/d, ¡igC/L/d.
1 21.16 35.lio 5.44 0.13 0.5 0.01 3_4 1 0.07 3.1 3.6
2l 20.97 35.li8 5.33 0.12 0.1 0.01 3 7 14 0.01 1.6 2.0
h8 .20.156 35.498 5.67 0.12 0.2 0.01 3..15 29 0..0'; 0.2 2.~
73 20.37 35.523 5.47 O.ll 0.2 u 3.7 49 0.10 1.4 6.4
97 20.40 35.547 5.49 0.20 u u 3.3 99 0.10 0.1 15.6
121 20.34 35.650 5.28 0.13 0.1 0.01 3. "
145 19.59 35.652 5.20 0.20 0.8 0.09 1 1
193 17.80 35.666 5.00 0.30 1.7 0.03 3.4
290 15.00 35.51 5.27 0.48 4.8 0.01 4 2
388 13.52 35.34 5.43 0.65 6.8 0.02 4 3 .
486 12.39 35.193 5.39 0.72 10.0 0.02 " 1
583 ll.34 35.036 5.24 0.85 ll.3 0.02 6.2
680 10.28 3L..892 5.23 0.99 11..8 0..02 "4
777 9.32 34.758 5.55 1.12 17.4 0.07 7.4
874 8.12 34.618 5.05 1.34 19.6 0.17' 12.6
971 6.77 34.526 4.66 1.68 24.7 0.18 ?? n
ii65 4.63 34.460 4.00 2.19 30.1 o .i. LiSl n
1359 3.69 34.524 3.61 2.31 33.5 O.ll 67 _ 'I
1651 2.80 34.645 3.82 2.29 32.2 0.04 Rn_4
e e .
II 1& lI 1I C 1& 11 lI.A 'J .A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 1,6 LAT. 290 2li' S PRIMARY PROD. 0.3 9 C /m2¡day
CRUISE NO. 3 LONG. 60° 05' E EXT. COEFF. (k) 0.05
VESSEL R/V ANTON 8 RUUN DEPTH 4627 M RADIATION 322 g.al./cmYday
DATE 7 -IX-63 TIME 0953 ZOOPLANKTON VOL.
RELIABILITY OF DEPTH WIND IOSN STD. TOW 1l.0 ml./m.2
02 P04 - P NO,- N N02-N SiO"Si ChI. a INSITU CI4 C14_1000 fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/t. ¡igA/t. ¡igA/ t. ,.gA/I. ¡igA/1. ¡ig/I. ¡igC/L/d. ¡igC/l.d,
1 17.06 35.624 ,.44 0.19 0.2 0.02 ? () 1 0.01 4.1 10.8
2, 17.00 3,.62, ,.4, 0.17 0.3 0.02 2.7 1, 0.0, 3.9 16.7
~ 16.91 3,.610 ,.50 0.18 0.4 0.03 2 2 30 0.23 ,.5 16.6
7, 16.80 3,.60, ,.48 0.18 0.2 0.03 2 2 ,0 O.~ 2., 13.8
100 16.57 35.557 5.29 0.25 1.6 0.13 'l ? 100 0.10 0.3 4.4
12'; 1';.6., 35.h94 ,.13 0.38 3.2 0.17 3 0
1,0 1l.89 35.446 ,.16 0.48 5.6 0.10 ~_7
200 1'.9h 35.375 5.16 0.i;9 8.9 0.01) 4 6
299 13.21 3,.279 5.22 0.68 9.0 0.03 4.5
397 12.38 35.169 ,.22 0.7, ll.3 0.06 5.1
496 ii.63 3,.06 5.ii 0.88 16.1 0.06 6 2
59, 10.72 34.930 5.n 1.01 16.3 0.08 7.4
69h 9.80 3h.8oo ,.00 1.19 18.9 0.06 7 7
79h 8.~li 3h.6hO h.77 1.LL 2~.6 0.07 13.0
893 6.73 34.513 4.61 1.70 30.2 0.07 21.3
992 5.52 34.442 4.50 1.95 30.8 0.07 29 5
ll90 4.12 34.436 4.16 2.25 35.3 0.05 lifi "
1389 3.34 34.521 3.89 2.35 36.0 0.06 63.6
166 2.73 34.630 3.89 2.34 33.6 0.05 7Q 1
1984 2.31 34.705 3.90 2.29 35.2 o .ài Q'i 7
e e .
lllE lI UJ C ElI lI A 'l A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 1.57 LAT. 310 .581 S PRIMARY PROD. 0.4 2g C 1m Iday
CRUISE NO. 3 LONG. .590 s.' E EXT. COEFF. (dJ 0.07
VESSEL R/V ANTON BRUUN DEPTH 4792 RADIATION 2 g.cal./cmYday
DATE 8-IX-63 TIME 0944 ZOOPLANKTON VOL.
RELI ABILITY OF DEPTH WIND 10SN STD. TOW 6..5 ml./m.2
02 P04 - P NO! - N N02-N SiO~Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml./I. JLOA/I. JLOA/I. J.VA/1. JLVA/1. JLV/1. JLOC/L/d. JLVC/L/d,
1 1.5 .8.5 3.5 ..573 .5..58 0.19 1.1 0.02 ?!J 1 0.13 7.6 32.7
24 15.96 3.5..83 .5.61 0.21 1.3 0.02 2. i 10 0.09 1l.1 32.9'
48 15.89 3.5..579 .5 . 6.5 0.20 0.6 0.02 1 h 20 0.05 10.0 32.8
73 15.67 3.5..542 .5.62 0.24 1.6 0.04 1. 6 32 o .:i 1.0 31.3
97 1.5.4.5 3.5..528 .5..56 0.28 2.2 O.ll ? ? 63 0.17 0.5 17.6
121 14.94 3.5.466 .5 .46 0.3.5 4.3 0.22 ? c;
:i .5 14.76 35.4.50 .5 . 4.5 0.39 .5.3 0.21 ? h
193 14.10 3.5.378 .5.23 0.62 10.0 0.01 3.7
290 13.36 3.5.307 .5.33 0.6.5 12.0 u 3.4
363 12.9.5 -- .5.40 0.66 ll.3 0.02 3.7
4.54 12.13 3.5.123 .5.29 0.79 16.1 0.01 b. ()
.5.5 1l.37 3.5.018 .5.23 0.90 18.3 0.02 4.7
636 10.64 34.9ll .5.23 1.02 19.0 0.01 'I 3J
726 9.73 34.798 .5.23 1.20 2.5.7 0.01 7 ?
816 8.64 34.674 4.94 1.30 28.8 0.0.5 10.9
911 7 ..0 34..7.5 4.73 1..5 3.5.0 u 1 C; h
109ù 5.13 3ù.417 4..7 2.ol ù3.ù 0.01 za ,
128 3.79 34.417 4.40 2.24 47.2 0.02 !J C; 1
1556 3.01 34..66 4.00 2.40 42.2 0.01 f.f. c;
1834 2.60 -- - -- -- 0.04 --
e t e, .
111&)D lI C 1&)1 )D A '1 A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. J5
CRUISE NO. 3
VESSEL R/V ANTON BRUUN











PRIMARY PROD. 0.3 gC/m2/day
EXT. COEFF. (k) 0.06
RADIATION 282 g.cal./cmYday
ZOOPLANKTON VOL.
10SN STD. TOW 2.0 ml.m.2
02 PO. - P N03- N N02-N SiO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/l. ¡JgA/1. ¡JgA/ i. JLgA/I. ¡JgA/1. ¡Jg/1. ¡JgC/l/d. jJgC/L/d.
1 14.ii 35.400 5.62 0.39 5.3 0.17 " ': 1 0.10 ll.2 25.9
25 13.90 35.400. 5.68 0.38 5.1 0.15 3.4 12 0.09 8.8 25.6
49 13.91 35.382 5.68 0.40 5.2 0.18 ': 7 24 O.ll 8.8 24.4
74 14.03 35.380 5.68 0.38 5.1 0.17 4 2 38 0.10 S.9 30.6
99 13.92 35.382 5.62 0.4 5.6 0.21 3.9 7~ 0.09 0.3 21.0
123 13.92 35.381 5.62 0.43 6.2 0.19 3.5
:i 13.94 35.379 5.62 0.40 5.2 0.28 " 7
197 13.76 35.342 5.40 0.50 6.8 O.ll "q
296 13.06 35.267 5.29 0.68 9.2 0.01 4.3
391 12 .53 35.175 5.29 0.71 12.4 0.04 4.6
488 ll.93 35.097 5.28 0.79 ll.9 0.03 e; t:
586 ll.12 34.974 5.15 0.92 16.6 0.05 fi q
683 10 .01 34.827 4.95 1.14 18.8 .0.02 Q 7
780 8.89 34.697 4.78 1.35 22.7 0.03 1 ': ':
878 7.46 34.567 4.62 1.59 25.6 0.03 19.3
975 6.29 34.480 4.62 1.76 27.8 0.02 ?? ?
ii69 4.39 34.396 4.61 2.08 33.9 0.03 ':e; Q
1364 3.40 34.46) 4.07 2.29 38.2 0.03 e;/. ?
1656 2.66 34.587 3.90 2.33 32.3 0.03 70 2
1948 2.50 34.681 4.01 2.25 37.2 0.07 RO 1
e ~ . e
lllE lI UJ C JElI 11 A '1 A



















PRIMARY PROD. 0.3 g C Im2/day
EXT. COEFF. (k) 0.07
RADIATION JD4 g,cal.cmYday
ZOOPLANKTON VOL.
IOSN STD. TOW 0.5 ml.m.2
02 P04 - P NOs - N N02-N SiO"Si ChI. a INSITU CI4 C14_1000fc
DEPTH TEMP. SAL, 0/00 DEPTH
ml'/l. jJgA/1. jJgA/1. /JgA/I. jJ9 A/I. jJg/l. jJgC/L/d. jJgC/l'd,
1 13.56 35.394 5.62 0.51 5.7 0.13 4.9 1 0.12 10.2 43.8
24 13 .54 35.388 5.56 0.48 5.9 0.12 4.3 10 0.13 7.2 40.6
h8 13.53 35.385 5.7h 0.51 5.4 0.08 4.7 19 0.16 6.9 45.2
72 13.53 35.383 5.74 0.51 5.7 0.07 4.5 32 0.12 3.1 45.6
96 13.58 35.386 5.68 0.52 5.2 0.16 5.0 63 0.12 -- 35.8
120 13.56 35.381 5.56 0.52 4.8 0.09 'i 0
111 1":.~6 ":~. 170 5.68 O.~~ ~.8 0.19 li'i
1Q2 1':..9 ':~.~2 ~.~6 0.5h 5.3 0.09 4.3
288 13 .41 35.351 5.59 0.59 5.0 0.06 4.2
33.3 13.32 35.3.31 5.56 0.55 6.0 0.12 4 i
li7 13.29 .35.343 5.58 0.55 5.1 0.08 'i 2
500 13.23 35.313 5.54 0.57 5.7 0.11 li 2
~8': B.ll ~~.289 1).4' 0.59 6.2 0.08 --
66 ii.57 35.016 5.06 0.95 10.4 0.08 6.6
751 10.27 34.843 5.01 1.09 13.0 0.06 8.5
835 - 34.748 4.78 1.27 19.4 0.07 10_R
1009 6.92 34.523 4.53 1.74 20.8 0.06 20.6
1194 4.83 34.400 4.62 2.03 23.8 0.07 "In h
1477 3.li 34.458 4.25 2.30 24.2 0.05 51.8
1772 2.81 34.564 3.95 2.38 29.2 0.05 68.6
e l' e e
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U. S. PROGRAM IN
STATION NO. 160
CRUISE NO. 3














PRIMARY PROD. 0.1 gC/m2/day
EXT. COEFF. (k) .- 0.07
RADIATION 64 g,cal./cmYday
ZOOPLANKTON VOL.
IOSN STD. TOW 0.5 ml.lm.2
02 P04 - P N03- N N02-N SiO"Si ChI. a iNSiTU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
mi-/i- /LQA/i- /LQA/i- f/QA/I. /LQA/i- /LQ/i- /LQC/l/d. /LQC/i'd.
1 13.41 35.372 5.62 0.50 13.3 0.13 4.3 1 0.06 3.6 12.0
215 13 .40 35.378 5.56 0.48 8.1 0.08 li ? 12 0.08 3.1 13.0
~O 11.M 1~.371 5.51 0.51 6.5 0.10 3.0 23 0.21 2.8 10.0 .
7r: 11.r:r: 1r:.366 15 .1515 0.~3 6.8 0.07 ': i: 36 0.09 0.9 13.4
100 13.43 35.371 5.54 0.54 7.0 0.10 3.5 72 0.10 0.1 n.6
125 13.43 35.376 5.55 0.55 6.3 0.07 ': A
1r:0 B..Lh ':~.111 ~.~h O.~~ 6.9 0.16 3.9
200 13.4 35.372 5.54 0.55 6.0 0.07 3R
300 13.42 35.368 5.56 0.57 6.3 0.05 ': ':
381 13.43 35.368 5.51 0.54 6.6 0.12 3.8
h78 D.28 ':~. ':~ ~.29 0.r:6 7.6 0.07 i, 1
575 n.91 35.076 5.1l 0.86 lA.l 0.07 4.1
672 10.90 34.918 4.94 1.02 17.3 0.07 6.2
769 9.90 ':4.79r: 4.90 1.18 20.8 0.05 8.1
867 8.56 34.660 4.67 1.41 21.1 0.05 17.6
965 7.23 34.545 4.56 -- 22.8 0.05 --
n60 5.20 34.421 4.62 1.98 20.8 0.03 28.1
1357 3.72 34.389 4.56 2.13 25.0 0.05 li0 8
16~2 3.06 34.5lA 4.01 2.25 27.5 0.05 59.1






NO. ZONE TIME TEMP,LAT, LONG. 1°C I
1 13 VIII 63 1210 ii056'N 60053'E 26.7
2 14 VIII 63 0500 ii044'N 60° 32 ' E 26.3
3 0600 II °43'N 60° 33'E 27.8
4 0700 II ° 35 'N 60029'E 26.3
5 0800 II ° 26 'N 60° 25 'E 26.3
6 0900 iio17'N 60°21 'E 26.8
7 1000 II °09'N 60° 17 'E 27.3
8 LLOO II ° 00 'N 60° 13 'E 27.1
9 1200 10052'N 60009'E 27.2
10 1300 10043'N 60°07 'E 27.0
II 1400 10034'N 60006'E 27.0
12 1700 10032'N 62° 07' E 27.0
13 1800 100231N 60°07 'E 27.0
14 1900 10014'N 60°07 'E 26.7
15 15 VIII 63 0700 10° 01 'N 60000'E 26.9
16 0800 09°54'N 60001 'E 27.0
17 0900 09°441N 60°01 'E 27.5
18 1000 09°33'N 60°01 'E 27.1
19 llOO 09°241N 60°01 'E 27.0
20 1200 09° 14 IN 60001 'E
21 1300 09° 04'N 60001 'E 26.8
22 1400 080 53'N 60°01 'E 26.7
23 1600 080 33 'N 60°01 'E 26.8
24 1700 080 22 'N 60°01 'E 26.3
25 1800 08° II 'N 600011E 26.3
e/ .
R/V ANTON BRUUN, CRUJSE 3
SLIDE POSITION SURF,
NO. DATE ZONE TI ME TEMP,LAT. LONG. (OCI
26 15 VIII 6 1900 08°01'N 600 01 i E 26.4
27 2000 07° 50'N 60°01 'E 26.4
28 2100 07°40'N 60° 01 i E 26.5
~-
29 2200 07°32'N 60°01 'E 26.8
30 2300 07°22'N 60°01 'E 27.0
31 2400 07 a 12 'N 60001 'E 26.8
32 16 VIII 6 0100 07°02'N 60°01 'E 26.9
33 ll25 07° 14 'N 59°56'E 26.6
34 2300 06° 34 'N 59°57'E 28.3
35 17 VIII 6 0000 060 25 'N 59°56'E 28.2
36 0100 06°17'N 59°56'E 28.5
37 0200 06°09'N 59°55'E 28.5
38 0300 06°01 'N 59°55'E 28.3
39 0400 05° 57 'N 59°57'E 28.3
40 0500 050 53 'N 60° 00' E 28.2
41 0600 05°45'N 59°59'E 28.2
42 0700 05°37'N 59°59'E 28.2
43 0800 05 a 28 'N 59°59'E 28.2
44 0900 050 19 'N 59°58'E 28.3
45 1000 05° 12 'N 59°58'E 28.2
46 LLOO 05° 04 'N 59°531E 28.3
47 1200 04°56'N 59°46' E 28.2
48 1310 04°44'N 59°47'E 28.0
49 1405 04 ° 35 ' N 59°49'E 28.0
50 1500 04°26'N 59° 51 ' E 28.2
eBATHYTHERMOGRAPH LOG
SLIDE POSITION SURF.
NO, DATE ZONE TIME TEMP,LAT. LONG. (OC)
51 17 VIII 63 2100 04°04'N 59°55 'E 27.3
52 18 VIII 63 0100 04 ° 06 ' N 60000'E 27.1
53 1700 03°20'N 60°06' E 27.4
54 1755 03° 12 'N 60°06' E 27.4
55 1900 03°03'N 60006'E 27.4
56 2000 02° 54 'N 60° 06 ' E 27.4
57 2100 02°45 'N 60006'E 27.5
58 2200 02°36'N 60° 06'E 27.4
59 2300 02°27 'N 60°06' E 27.8
60 2400 02°19'N 60°06' E 27.8
61 19 VIII 63 0100 02°09'N 60° 06 ' E 27.8
62 0200 02°00'N 60°06' E 27.7
63 0300 01°51'N 60° 06 ' E 27.4
64 0400 01 °41 'N 60°06' E 27.5
65 0500 01°31'N 60006'E 27.7
66 0600 01°22'N 60°06' E 27.4
67 0705 01°10'N 60°06' E 27.9
68 0800 01°02'N 60006'E 28.2
69 20 VIII 63 0100 01°12'N 60005'E 28.0
70 0200 01°03'N 60005'E 27.9
71 0300 00° 54'N 60005'E 28.1
72 0400 00044'N 60°05 'E 28.1
73 0500 00° 34 ' N 60004'E 28.0
74 0600 00° 25 'N 60° 04' E 28.2
75 0700 00° 14'N 60° 04' E 28.1
e e
R/V ANTON BRUUN, CRU1SE 3
SLIDE POSITION SURF,
NO, DATE ZONE TI ME TEMP,LAT, LONG. (OC)
76 20VIII63 0800 00° 05 'N 60°04' E 28.0
77 0900 00°06' 8 60' 04' E 28.2
78 1000 00°15'8 60005'E 28.3
79 1100 00°25'8 60°05 'E 28.4
80 1200 00° 35' 8 60° 05 'E 28.5
81 1300 00°47' 8 60004'E 28.7
82 1500 01°10'8 60000'E 28.6
83 1700 01 °27 ' 8 59°58'E 28.3
84 1800 01 ° 32' 8 59°56'E 28.2
85 2000 02°01'8 59°53'E 28.3
86 2200 02°01' 8 59° 57 ' E 27.4
87 21 VIII 6' 0100 01°59'8 60004'E 27.4
86 1900 01°50'8 59°48' E 27.8
87 2000 02°01' 8 59°47 'E 27.8
88 2100 02° 11' 8 59°46' E 27.7
89 2200 02°02' 8 59°45' E 27.8
90 2300 02°33'8 59°44' E 27.8
91 22 VIII 6 0000 02°44'8 59°43'E 27.5
92 0100 02° 55' 8 59°42'E 27.5
93 0200 03°07' 8 59°41'E 28.2
94 0300 03°18'S 59°40'E 27.9
95 0400 03° 28' 8 59°39'E 27.6
96 0500 03°37'8 59° 32'E 27.7
97 0600 03°46' 8 59° 37 'E 27.8
98 0700 03° 57' 8 59° 39'E 27.7
eBATHYTHERMOGRAPH LOG
SLI DE POSITION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (OC i
99 22 VIII 63 0800 04 ° 07 ' 8 59°42'E 27.7
100 0900 04°16'8 59°44' E 27.8
101 1000 040 25 ' 8 59°47 'E 27.7
102 1100 04°34'8 59°50'E 27.7
103 1200 04°42' 8 59°52'E 27.8
104 1300 04°51'8 59°55'E 27.7
105 '1400 05°00' 8 59°57'E 27.7
106 2150 05°04' 8 60°06' E 27.5
107 23 VIII 63 1500 04 ° 36 ' 8 59° 54' E 27.7
108 1700 04 ° 54 ' 8 59°52'E 27.5
109 1800 05°02' 8 59° 5 1 ' E 27.5
110 2000 05 ° 19' 8 59°51 'E 27.3
111 2100 05°27'8 59°50'E 27.3
112 2200 05°35'8 59°50'E 27.4
113 2300 05°43'8 59°49'E 27.5
114 2400 05°51' 8 59°48' E 27.5
115 24 VIII 63 0100 05° 59' 8 59°48'E 27.3
116 0200 06°07' 8 59°47 'E 27.0
117 0300 06°16'8 59°47'E 27.2
118 0400 06°24'8 59°46'E 26.8
119 0500 06°32'8 59°46'E 27.0
120 0600 06° 39' 8 59°45' E 26.9
121 0700 06°48'8 59°45'E 27.0
122 0800 06°57' 8 59°44' E 27.0
123 0900 07 ° 06 ' 8 59°43'E 27.0
. e
R/V ANTON BRUUN, CRUlSE 3
SLIDE POSlrl0N SURF,
NO. DATE ZONE TI ME TEMP.LAT, LONG. (OCI
124 24 VIII 6 1000 07 ° 14 ' 8 59°43'E 27.0
125 2400 07° 20' 8 59°44' E 27.0
126 25 VIII 6 0100 07 ° 28 ' 8 59°41 'E 26 R
127 0200 07 ° 36' 8 59°38' E 26 7
128 0300 or 45 ' 8 59°36'E 26.7
129 0400 or 54 ' 8 59° 33 ' E 25 8
130 0500 08 ° 03 ' 8 59°30'E 25.7
131 0600 . 08 ° 11 ' 8 59°28'E 26.0
132 0700 08° 20' 8 59° 25' 8 26.0
133 0800 08 ° 08 ' 8 59°22'E 25.8
134 0900 08037' 8 59°20'E 25.7
135 1000 08°46' 8 59°17'E 25.6
136 1100 08°55'8 59° 14 ' E 25.6
137 1200 09°03' 8 59°12'E 25.4
138 1300 09°12'8 59°10'E 25.4
139 1400 09°20'8 59°09'E 25.4
140 1500 09°29'8 59°07'E 25.3
141 1600 09° 39' 8 59° 05 ' E 25.2
142 1700 09°44' 8 59°02'E 25.1
143 1800 09°54' 8 59°00'E 25.0
144 1900 10°04'8 58°58'E 24.9
145 2000 10°14'8 58°56'E 24.6
146 2100 10°24'8 58°54'E 2t. i:
147 2200 1003t.'~ i:Roi:2'¡¡ ?/. ?
1M ?':nn ino/.?''' 58°51'E 24.2
eBATHYTHERMOGRAPH LOG
SLIDE POSITION SURF.
NO. DATE ZONE TIME TEMP,LAT, LONG. e"c 1
149 25 VIII 63 2400 10"50'8 58"50'E 24.2
150 26 VIII 63 0100 10°59' 8 58°48 'E 24.4
151 0200 11 °09' 8 58°46'E 24.2
152 0300 11 ° 18 ' 8 58°45' E 24.2
153 0400 11 ° 27 ' 8 58°43'E 24.2
154 0500 11°34'8 58°42'E 23.7
155 0600 11°41'8 58°41'E 23.7
156 0700 11 ° 48 ' 8 58°40'E 24.3
157 0800 11 ° 58 ' 8 58° 38'E 24.3
158 0900 12°07' 8 58° 36'E 24.3
159 1000 12"05' 8 58°31'E 24.1
160 1930 1io41' 8 58°00 'E 23.9
161 27 VIII 63 0600 11°43'8 58°04'E 24.2
162 0700 11°52'8 58°03'E 24.0
163 0800 12°02'8 58°02'E 23.7
164 0900 12° 11' 8 58° 00' E 24.0
165 1000 12°20'8 57°58'E 24.1
166 1100 12°29'8 59°57'E 24.2
167 1200 12°39'8 57°55'E 24.2
168 1300 12°49'8 57°53'E 24.1
169 1400 12°59'8 57°51 'E 24.3
170 1500 13°09' 8 57°49'E 24.1
171 1600 13°19' 8 57°47'E 24.1
172 1700 13°29'8 57°45 'E 24.4
173 1800 13°40' 8 57°43'E 24.6
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R/V ANTON BRUUN, CRUlSE 3
SLIDE POSITION SURF.
NO, DATE ZONE TI ME TEMP,
LAT, LONG. e"CI
174 27 VIII 6 1900 13°50'8 57°41 'E 24.7
175 2000 14 ° 00 ' ~ i:7° ~Q'R 24 2
176 2100 14° 10' ~ i:7°~7'R 76. 7
in 2200 14 ° 17 ' ~ i:7" ~i: 'R 7lL 1
178 2300 14 ° 28 ' 8 57°33'E 23 9
179 2400 14" 38 ' s 57°31'E 23. 'l
180 28 VIII 6~ 0100 14°47 '8 57°29'E 23.4
181 0200 14 ° 57' 8 57°26'E 23.5
182 0300 15°07'8 57°2lL'E 23,8
183 0400 15°16'8 57°22'E 23.7
184 0500 15 ° 25 ' 8 57°20'E 23.4
185 0600 15 ° 35 ' 8 57°18'E 23. i
186 0700 15°44'8 57"16'E 23.4
187 0800 15 ° 54' 8 57 ° 14 ' E 23.4
188 0900 16°04'8 57°12'E 24.2
189 1000 16°13'8 57°10'E 23.5
190 1100 16°23'8 57° 08 ' E 23.5
191 1605 16°47' 8 57°06'E 23.4
192 1705 16° 56' 8 57°06'E 23.4
193 1805 17°06' 8 57°07' E 23.5
.194 4 IX 63 nos 22°58'8 59°45' E 20.8
195 2130 23°11'8 59°55'E 20.7
196 5 IX 63 0200 23 ° 24' 8 60004'E 21.0
197 0300 23°33'~ finon~'R 71 n
198 0400 23°43'8 60002'E 21.0
eBATHYTHERMOGRAPH LOG
SLIDE POSITION SURF.
NO. DATE ZONE TIME TEMP.LAT. LONG. (DC I
199 5 ix 63 0500 23°52'8 60° 01 'E 21.2
200 0600 24°01'8 60000'E 21.0
201 0700 24°12' 8 59°58'E 20.5
202 0800 24°24'8 59°57'E 20.8
203 0900 24 ° 35 ' 8 59° 56'E 20.8
204 1000 24 ° 45 ' 8 59°54'E 20.8
205 1100 24°56'8 59°53'E 21.3
206 1200 25° 07' 8 59°52'E 21.4
207 1310 25° 20' 8 59°55'E 21.4
208 1400 25° 29' 8 59°57'E 21.6
209 1520 25°42' 8 60°01' E 21.6
210 1600 25°49' 8 60000'E 21. 3
211 1700 25°58'8 60°01 'E 21.3
212 6 ix 63 0305 26°07'8 60007'E 22.0
213 0400 26°16'8 60005'E 22.0
214 0500 26° 25' 8 60° 03' E 21.8
215 0600 26° 35 ' 8 60°01 'E 20.8
216 0700 26°45' 8 59° 59 'E 20.6
217 0800 26° 55' 8 59°57 'E 19.6
218 0900 27°05' 8 59°55 'E 18.7
219 1000 27° 15' 8 59°53'E 18.9
220 1100 27 ° 25 ' 8 59° 5 l' E 19.2
221 1200 27 ° 35 ' 8 59°49'E 19.0
222 1300 27°44'8 59° 50'E 19.6
223 1400 2¡O 54 ' 8 59° 50' E 19.4
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R/V ANTON BRUUN, CRUJSE 3
SLIDE POSITION SURF.
NO. DATE ZONE TIME TEMP,
LAT, LONG. (OCI
224 6 ix 63 1530 28°07' 8 59°51'E 19.1
225 1600 28°11'8 59°52'E 19.4
226 1700 28°18'8 59° 54'E 19.5
227 1800 28° 27' 8 59°56'E 19.4
228 1900 28°36'8 59°58'E 18.7
229 2000 28°45' 8 59° 59' E 19.1
230 2100 28°55'8 60000'E 17.9
231 7 ix 63 0955 29°24'8 60003'E 17.9
232 1400 29°32'8 60°01 'E 17.4
233 1500 29°47'8 60002'E 17.4
234 1600 29° 52' 8 60° 03' E 17.5
235 1700 30° 02 ' 8 60° 04' E 17.0
236 1800 30° 11 ' 8 60°05' E 17.3
237 1900 30°21' 8 60° 05 ' E 17.2
238 2000 30° 30' 8 60004'E 17.0
239 2100 30° 39' 8 60004'E 17.0
240 2200 30°48' 8 60004'E 17.0
241 2300 30°56'8 60°03' E 17.0
242 2400 31 °05' 8 60° 03' E 17 .6
243 8 ix 63 0100 31 °14' 8 60003'E 16.8
244 0200 31 °23' 8 60003'E 16.3
245 0300 31 ° 32 ' 8 60002'E 16.4
246 0400 31 °42' 8 60° 02 ' E 14.4
247 0500 31 °51' 8 60°02' E 10.7
248 1900 32°12' 8 59°49'E 16.0
eBATHYTHERMOGRAPH LOG
SLIDE POSITION SURF.
NO, DATE ZONE TIME TEMP.LAT. LONG. (OC)
249 8 ix 63 2000 32°17' S 59°53'E 16.0
250 2100 32°27' S 59°54'E 15.6
251 2200 32°34's 59°54'E 15.5
252 2300 32°44's 59°55'E 15.5
253 2400 32°53' s 59°55'E 15.3
254 9 ix 63 0100 33°03'S 5g056'E 15.5
255 0200 33°13'S 59°57'E 15.5
256 0300 33° 22 ' S 59°57'E 15.5
257 0400 33° 32' S 59°58'E 15.5
258 0500 33°42' S 59°59'E 15.7
259 0605 33°52'S 59°59'E 15.5
260 0700 34°02'S 60000'E 15.4
261 0805 34°12'S 60°01 'E l4.6
262 0900 34°21'S 60°01 'E 14.7
263 1000 34° 31' S 60° 02 ' E 14.9
264 1100 34°41' S 60° 03' E 15.0
264A 1200 34°51'S 60003'E 14.5
265 1300 34°59'S 60004'E 14.5
266 10 ix 63 0515 35 ° 25 ' S 59°48'E 14.5
267 0600 35°32'S 59°42' E 14.5
268 0700 35°41' S 59°49'E 14.2
269 0800 35 ° 5 l' S 59°51'E 14.3
270 0910 36°02' S 59°53'E 14.1
271 1000 36°10'S 59°55'E 15.0
272 1100 36° 20' S 59°56'E 15.0
e .




NO. ZONE TI ME TEMP,LAT. LONG. (OC)
273 10 ix 63 1200 36°30'S 59°58'E 14.7
274 1300 36°40' S 59°58'E 14.5
275 1400 36° 50' S 59°58 'E 14.4
276 1500 37°01' S 59°57'E 14.2
277 1600 3¡010'S 59°57'E 14.4
278 1700 37°17'S 59°56'E 14.6
279 1800 3¡O 27 ' S 59°55'E 14.4
280 1900 37°37'S 59°55'E 13.8
281 2005 37°46'S 59°55'E 13.7
282 2100 37°53'S 59° 54 ' E 13.7
283 2200 38°02'S 59°53'E 14.5
284 11 ix 63 1300 38°23' S 59°52'E 14.4
285 1400 38° 31' S 59°53'E 13.8
286 1500 38° 38' S 59° 53'E 14.0
287 1600 38°42'S 59°54'E 13.7
288 1700 38°49' S 59°54'E 13.6
289 1800 38° 56' S 59°55'E 13.7 .
290 1900 39°03' S 59°56'E 13.7
291 2000 39°11' S 59°56'E 14.4
292 2115 39°24' S 59°57 'E 13.7
298 - 2200 39°31'S 59° 57' E 14.1
299 2300 39°41' S 59°58'E 14.2
300 2400 39°51'S 59°58'E 14.6
301 12 ix 63 0100 40°01' S 59°59'E 14.7
302 0200 40°10' S 59°59'E 13.9
eBATHYTHERMOGRAPH LOG
SLIDE POSITION SURF.
NO, DATE ZONE TIME TEMP.LAT, LONG. IOC I
303 12 ix 63 0300 40020' 8 60000'E 13.7
304 0400 40° 29' 8 60000'E 13.7
305 0500 40°39' 8 60001'E 14.2
306 0600 40°48' 8 60°01 'E 13.6
307 2100 41 °07' 8 60008'E 13.5
308 2200 41°08'8 60009'E 13.4
309 2300 41°17'8 60° 09' E 13.4
310 2400 41 ° 27 ' 8 60009'E 13.5
311 13 ix 63 0100 41 ° 36' 8 60010'E 14.0
312 0200 41°45'S 60° 10' E 14.5
313 0300 41 ° 55' 8 60° 10' E 13.5
314 0400 42°05' 8 60010'E 13.5
315 0500 42°14'8 60°11 'E 13.5
316 0600 42°24'8 60°11 'E 13.3
317 0700 42°34'8 60°11 'E 10.8
318 0800 42°43'8 60012'E 13.2
319 0900 42°53'8 60012'E 13.2
320 1000 43°03'8 60012'E 13.2
321 1100 43°13' 8 60012'E 13.1
322 1200 43°22'8 60013'E 13.2
323 1300 43°32'8 60013'E 13.0
324 1400 43°42'8 60013'E 12.8
325 1500 43°52'8 60013'E 13.4
326 1600 44°01' 8 60° 13'E 13.3
327 15 ix 63 0900 39°05' 8 60046'E 13.4
. e
R/V ANTON BRUUN, CRUJSE 3
SLIDE
DATE ZONE TI ME POSITION SURF.NO, TEMP,
LAT. LONG. lOCI
328 15 ix 63 1000 38° 54' 8 60°44' E 13.2
329 1100 38°43'8 60042'E 12.9
330 1200 38° 32' 8 60040'E 13.5
331 1300 38°21'8 60° 38'E 13.7
332 1400 38 ° 10' 8 60° 37'E 13.6
333 1500 38 ° 00 ' 8 60° 36'E 13.4
334 1600 37°49'8 60° 36'E 13.4
335 1700 37°39'8 60° 35 ' E 14.2
336 1800 37° 28' 8 60033'E 14.0
337 1900 37 ° 18' 8 60° 32 'E 14.1
338 2000 37°08' 8 60° 31 'E 13.5
339 2100 36°57' 8 60° 30' E 14.6
340 2200 36°47' 8 6a028'E 14.8
341 2300 36° 37' 8 60° 27 ' E 14.9
342 16 ix 63 0000 36°26' 8 60026'E 14.8
343 0100 36°15'8 60° 25' E 13.9
344 0200 36°05' 8 60023'E 14.0
345 0315 35 ° 5 1 ' 8 60022'E 13.9
346 0400 35°43'8 60° 21 'E 14.0
347 0500 35°32'8 60° 20' E 14.0
348 0600 35° 22' 8 60019'E 14.0
349 0700 35°11' 8 60017'E 14.4
350 0800 35 ° 00 ' 8 60° 16'E 14.7
351 0900 34°49'8 60° 15 ' E 14.2
352 1000 34 ° 38 ' 8 60° 14'E 14.9
eBATHYTHERMOGRAPH LOG
SLIDE POSITION SURF.
NO, DATE ZONE TIME TEMP,LAT, LONG. 1°C i
353 16 IX 63 1100 34 ° 28 ' 8 60012'E 14.7
354 1200 34°17'8 60° 11 ' E 14.9
355 1300 34 ° 06 ' 8 60009'E 14.8
356 1400 33056' 8 60° 08 'E 16.2
357 1515 33°42'8 60006'E 15.8
358 1600 33°34'8 60005'E 15.8
359 1700 33023' 8 60° 03 'E 15.6
360 1800 33°13' 8 .60°01 'E 15.6
361 1900 33°02' 8 60000'E 15.6
362 2000 32°52'8 59° 58'E 15.6
363 2100 32°41' 8 59°56'E 15.3
364 2200 32°31 i 8 59° 54 ' E 15.8
365 2300 32°20' 8 59°52'E 15.8
366 2400 32°10'8 59° 51 'E 16.0
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R/V ANTON BRUUN, CRUJSE 3
SLIDE POSITION SURF,DATE ZONE TI ME TEMP,NO. LAT. LONG. 1°C)
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BJOLOGJ CA L LOG R/V ANTON BRUUN, CRUJSE 3
POSITION BOTTOM SAMPLING SAMP. LABEL CURRENTCOLLECTION DATE STA, DEPTH DEPTH ZONE TIME
LAT. LONG. 1M) 1M) GEAR NO. CUSTODY
Plankton 13/VIII/63 145 II °56 IN 60053 IE 4355 V 0-200 1330-1350 IOSN 848 IOBC
n Re-1 8"" AWH
/1 0- 350 2120-2150 M-O 853 POFl
H Surface 2115-2145 M-O 852 POFl
Plankton 14/VIII/63 146 10°12 'N 60°04 'E 4151 V 0- 200 2102-2120 lOSN 854 lOBC
15/VIII/63 0 0- 125 0045-0207 Be-3 856 SOSC
o 125-250 0045-0207 Be-3 857 SOSC
/1 250-500 0045-0207 Be-3 858 SORe
n n_ 1 nnn nn2'i-n?':'i R,,-': R'iQ ~/1~~
o lDOO- 2000 0000-0255 Be-3 860 SOSC
Plankton 146A H Surface 2112-2137 M-O 862 POFl
/1 n-? ? 1 14- 214/1 M-/1 ~~~, P/1FT
.. 1 t; 147 1/17013 IN 59°57 IE 1919 V 0- 200 1228- 1240 lOSN 871 lOBC
V 0-200 1207- 1225 75M2 872 SOSC
Q 0-420 0702-0730 Be-3 865 AWH
0 0- 125 0640-0815 Be-3 866 SOSC
Q 125- 250 0640-0815 Be-3 867 SOSC
/1 250-500 0640-0815 Be-3 868 SOSC
n 'inn_ 1000 0625-0845 Be-3 869 sose
Q 1000- 2000 0600-0905 Be-3 870 I SOSC
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BJOLOGJ CA L LOG R/V ANTON BHUUN, CHUJSE 3
POSITION BOTTOM SAMPLING SAMP, LABEL CURRENTCOLLECTION DATE STA. DEPTH DEPTH ZONE TIME
GEARLAT. LONG. 1M) 1M) NO. CUSTO DY
17 /VTTT /Fi1 lliR 0li00" 'lI "Qo"R IF. li7"0 \T 0-700 71"0-7li00 Tn~lI R7" TORn
u n_ ?nn ?':?':-21liR 7i:M?i: R7Fi ~o~n
1R/'TTTT/63 0 n_':7i: 0310-03')') Re-': 877 AWHR
0 0- 1000 0250-0405 Be-3 878 sose
0 0- 250 0235-0420 Be-3 879 sose
01000-2000 0158-0525 Be-3 883 sose
o 250-500 0235-0420 Be-3 881 sose
o "00_ 1 000 0770-0503 R.._1 RR? ~o~n
'0 n_')o 2128- 2148 M_O ~~~, POFT
''t - ~ ?1 ?"-?lli¡: M_O R7li POliT
Plankton 19 /VIII / 63 149 01°16 'N 60°08 'E 4385 V 0-200 1207- 1220 IOSN 884 roBe
\T 0- 200 1155- 1205 75M?5 885 ~o~e
n 0_ 11 '\ 1 RO'\_1 R11 R.._ 1 RR¡: A Wl
o ')00- 1120 1744-1g07 Be-3 887 SOi:C
0 0-250 1733- 1926 Be-3 888 sose
o 250-500 1733- 1926 Be-3 889 sose
0 1 _ 1 000 i 716- Re-1 RQO ~o~n
o 1nnn_ ?non 17nn_ R.._ ': RQ1 ~o~n
e e . e
BJOLOGJ CA L LOG R/V ANTON BRUUN i CRUJSE 3
POSITION BOTTOM SAM P LING SAMP. LABEL CURRENTCOLLECTION DATE STA. DEPTH DEPTH ZONE TIMELAT. LONG. 1M) 1M) GEAR NO. CUSTODY
Plankton 20 /VIIT / 63 1 i;o n200n i c: ,qO,q '"' 4''I'i 17 0- 200 72'l7-77'iO TOC:ro AaL. TnRr
17 0- 200 221 i;-221, 7'iM2i; 8ai; c:oc:"
211VITT / 61 " n_':l i; 1 'i40- 1 h 1 7 Rp-'l ~a¡; Ai.run
n 500- 940 1522- 1655 Be-3 897 sose
n 0- 125 1510-1730 Be-3 898 sose
n 1~'i~2'O 1510- 1710 'Re-3 800 c:"c:,.
ri 250- 500 1510-1730 Be-3 900 soc:r
ri i;oo- 1000 1458- 1755 Re-3 q01 c:nc:r
01000- 2000 1430- 1815 Be-3 902 sose
ri 0-7'i 2012-2031 M-n Aa7 pnH'T
H Surface 2010-2030 M-O 893 pon
p' ankton 24/VIII/63 151 05°04' S 60°03 'E 3950 V 0- 200 1926- 1944 lOSN 903 lOBe
ri 0-31 i; 2351-0032 Be-3 q06 AWHB
ri 500- 1020 2335- 0012 Be-3 907 sose
n 0- 500 2325-0138 Be-3 908 c:oc:r
ri i;nn_ 1 nnn 7'lnn_071 n Rp_'l qOq c:nc:r
n ILOO- 2000 2235-0245 Be-3 910 sose
H Surface 2148-2208 M-O 904 POFl
. 0 0-50 2151-2252 M-O 905 POFl
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BJOLOGJ CA L LOG R/V ANTON BHUUN, CHUJSE 3
POSITION BOTTOM SAM PLING SAMP. LABEL CURRENTCOLLECTION DATE STA. DEPTH DEPTH ZONE TIME
LAT. LONG. 1M) 1M) GEAR NO. CUSTODY
Plankton 24/VIII/63 152 07°21 i s 59044'E 2926 V 0- 200 1400-1412 IOSN 911 lOBe
0 0- 100 1R?"-lR"7 Be-3 912 AWH
0 0- 125 1802-2015 Be-3 913 sose
o 1?"-?"0 1RO?-?01" Be-3 914 sase
a 250-500 1802-2015 Be-3 915 sose
.
n c;oo-1000 17'1'1-2010 Re-1 a16 i:m:r.
-
Plankton 152A 0 0-72 2110-2131 M-O a17 POFT
H ~_ .r. 2105-2127 M-O a1 R POFT
Plankton 25 /VIII/ 63 153 11°39 IS 58°02 IE 4133 V 0-200 0028-0036 IOSN 930 lOBe
n 0_1"0 0140-0450 Be-3 a23 i:oi:r.
0 0- 125 0150-0412 Be-3 924 sose
a 125- 250 0150-0412 Be-3 925 sose
Q 250- 500 0150-0412 Be-3 926 sose
o 250- 500 Be-3 928 sose
Q 500-1000 0120-0450 Be-3 929 sose
o 1000- 2000 0100-0530 Be-3 932 sose
.
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BJOLOGJ CA L LOG R/V ANTON BHUUN, CHUJSE 3
POSITION BOTTOM SAMPLING SAMP. LABEL CURRENTCOLLECTION DATE STA. DEPTH DEPTH ZONE TIME
LAT. LONG, 1M) 1M) GEAR NO. CUSTODY
Plankton 25 /VIII / 63 1'l3A 16°40' s '56°'l4'E 4133 u 0- 200 1 "l"O_ 1Li0" 7 "M2 , 93'5 sase:
Be-3 936 AWH
H Surface 2111-2132 M.,O 933 POFI
n 0_ 1 00 2115-2135 M-O 934 POFI
Plankton 4/rx/63 154 22°58 's 59°45 'E 4243 V 0-200 1225- 1245 IOSN 940 IOBe
u 0- ? 00 1250- 13 10 75M2' 941 sose
n n_i ?" 1 "l/,n_i i:ni: Ro_"l Q"l7 cncf'
o 125- 250 1340- 1505 Be-3 938 sose
o 250-500 1340- 1505 Be-3 939 sose
H Surface 2126-2146 M-O 945 POFI
0 0- 100 2132-2152 M-O
'0' i: ¡TV ¡t:"l 155 25°55' S 60°01 'E 4'846 V 0- 200 2137-2147 IOSN 944 IOBe
V 0- 200 2120-2135 75M2' 946 sose
0 0-80 2151-2215 M-O 947 POFI
H Surface 2154- 2220 M-O %8 POFT
_.
'0' 6/TX/63 1S6 29°24' S 6QoOS'E 4627 ~7 0- 200 1057-1110 TO~N C) 'i 1 TOR~
17 0- ? 00 lO1'i-1O"" 7'iM?' c)'i? ~O~~
o 500- 1000~ 1120-0145 Be-3 953 sose
0 0-500 il 1140-0145 Be-3 954 sose
* Net slipped; depth questionable.
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BJOLOGJ CA L LOG R/V ANTON BRUUN 1 CRUJSE 3
POSITION BOTTOM SAM PLING SAMP. LABEL CURRENTCOLLECTION DATE STA, DEPTH DEPTH ZONE TIME
GEARLAT. LONG, 1M) (M) NO. CUSTODY
Plankton r:/TV 1r:'J 115fi 29°24' ~ 60°05 'E 4627 H Surface 2120-2144 M-O 949 POFl
0 0- 100 2123-2146 M-O 950 POFl
Plankton 7/IX/63 157 31058'S 59°51 'E 4792 V 0- 200 0840-0850 IOSN 955 IOBC
V 0- 200 0851-0910 75M25 956 SOSC
157A u _ . r 2105-2125 M-O 957 POFT
n 0- 100 2112-2132 M-O 958 POFI
... 9/IX/63 158 34°57' S 60°05 'E 4828 V 0- 200 1620- 1638 IOSN 959 IOBC
V 0-200 1607- 1618 75M2' 9fiO sose
10/IX/63 0 0-250 0235-0400 Be-3 961 SOSC
o 250- 500 0235-0400 Be-3 962 SOSC
. n 0- 1000 0223-0430 Be-'l 96'1 ~n~r.
Plankton lo/n/63 159 38°22' !: 59°51 'E 3219 V 0- 200 1156- 1205 Tn~N 967 TORr.
V 0-200 1137-1155 75M25 968 sase
H ~urface 2110- 2110 M-O 965 POFI
0 0- 100 2116-2136 M-O 966 POFl
e e ., e
BJOLOGJ CA L LOG R/V ANTON BHUUN, CHUJSE 3
POSITION BOTTOM SAMPLING SAMP. LABEL CU RRENTCO LLECTION DATE STA. DEPTH DEPTH ZONE TIME GEAR NO. CUSTODYLAT. LONG. 1M) (M)
Plankton 12/rx/63 160 40°54' S 60°01 'E 4974 V 0- 200 1045-1058 lOSN 969 lOBe
v 0-200 1020- 10Li2 7 '1M2 , Q70 i:oi:r.
H Surface 2114-2134 M-O 971 POFl
0 0-100 2119- M-O 972 POFl
REMARKS REGADING THE MIDWATER TRAWL COLLECTIONS
"
The lO-foot Isaacs-Kidd midwater trawl used on this cruise was equipped
with a catch dividing device that permits the separation of the catch into
two components according to the depth of water in which the trawl is towed.
The catch dividing device wi th its pressure-actuated piston type closing-
opening mechanism was described by P. Foxton (l963, J. Mar. Biol. Assoc, U.K.,
Vol, 43, pp. 295-308).
The Foxton catch divider was attached to the end of a one-meter plankton
net which in turn was joined to the main body of the trawl by means of a
tapering canvas cone (Figure 2), When the closing device on the catch divider
functioned properly, the catch was shunted into one of two smaller plankton
nets attached to the catch divider depending on the depth of the gear.
At l2 of the l7 stations, shallow and deep hauls were made; at 5 stations
only a single haul was made. On the shallow hauls the adjustable closing
mechanism was set so that the catch was divided into two components, one from
o to l50 meters, and the other from l50 meters to maximum depth which averaged
about 700 meters. On the deep hauls, the closing device was adjusted to
separate the catch into one portion representing the 0 to 275 meter depth zone,
and the other representing the zone from 275 meters to maximum depth. On the
deep hauls, the maximum depth averaged l890 meters.
Because of the unknown reliability of the opening-closing mechanism used
with the catch divider, and the usual limitations associated with methods
used to determine the actual depth of the gear, the figures recorded in the
midwater trawl log under SampQng Depth should be regarded as best estimates.
The methods by which the sampling depths were established are noted in
parenthesis, and where two methods were used, both are given.
For example, under Midwater Trawl Station No.3, the deep haul resulted





















Figure 2 A schematic drawing of cod end of midwater trawl (Not to scale)
Jo to 275 meters, and the other represented the depth zone from 275 meters to
maximum depth. The 275 meter mark regarded as the lower limit of the shallower
fraction and the upper limit of the deeper fraction was established by the
setting of the Foxton closing device, and this is acknowledged by the abbrevia-
tion fc. The maximum depth of the deeper fraction was determined by two methods.
One, based on the method of triangulation using length of wire out and wire
angle, is represented by the notation wa. The other, determined by means of
a time-depth recorder, is represented by the abbreviation tdr. In this
particular example, the lower limit of the deeper portion using the triangula-
tion method was 2120 meters compared with 2250 meters indicated by the time-
dep th recorder.
The catch from each depth zone was sorted on board into two major groups,
fishes and invertebrates. Volume determinations were made for each group, and
the melamphaids were separated from the other fishes for a special chromosome
study. The fish volumes recorded in the log include the melamphaid fraction
in each sample. The remaining fishes and invertebrates were then preserved in
LO percent formalin, and deposited at the Woods Hole Oceanographic Insti tution
and Smithsonian Oceanographic Sorting Center, respectively.
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jv!JDWATER TRAWL LOG - R IV ANTON BRUUN i CRUJSE 3
MWT ZONE POSITION BOTTOI
VOL. LABEL eURR,STA. . DATE TIME DEPTH SAMPLING DEPTH ( M) COLLECTIONLAT. LONG 1M) (ee) NO, eUST.
1 Start 13 AuCl 63 1730 12°00'N 60° 54'E 4280 0-863 (wa) 0-800 (tdr): AE-2b Fishes 370 001 ;moi
End 13 Au'" 63 2050 ii052'N 60046'E AE-2 Invertebrates 750 17 002 SOSC
i Start 13 AuQ' 63 2155 II ° 54 i N 60046'E 4290 0-2870 (wa) 0-2400 (tdr): AE-3b Fishes 306~ 17004 ;moi
End 1li AuQ' 63 0430 II °41 'N 60° 31 'E AE-3 Invertebrates 510 17005 OSC
'AE-3 FlvinQ' fishes and 17 006 MiOI
Coryphaena eauise1is
AE-3 Me1amDhaids 007 lJCSB
2 Start 15 Au!! 63 0350 ioo09'N 59°55'E 4300 0-150 (fc): AE-6a Invertebrates 80 008 SOSC
End 15 Au'" 63 0715 10000'N GanOl 'E AE-6b Fishes 80 009 ;moi
150-560 (fc-wa) 150-520 (fc-tdr): AE-6c Fishes 390 010 ;moi
AE-6d Me1amphaids OLL lJCSB
AR_6ø Tnuertebra tes 150 012 i:oi:c
3 Start 16 AuQ' 63 1255 07 ° 14 ' N 59°53'E 2012 0-275 (fc): AE-7a Invertebrates 150 17013 OSC
End 16 AuQ' 63 1815 06° 55 'N 59°54'E 2579 AE-7b Fishes 100 17014 moi
AE-7c Me1amDhaids 17015 JCSB
275-2120 (fc-wa) 275-2250(fc-tdr)' AR-7d Tnuø.,tøb"'ates 1 HO 17016 ¡O~r.
AR_7" 1?i "li"" 1 H? 17017 l:m
AE- 7 f Mè1amDhaids 17018 UCSB
* Volume not including flying fishes and Coryphaena eauise1is
e - ~ e
i\¡JJDWATER TRAWL LOG - R IV ANTON BRUUN t CFWJSE 3
MWT ZONE POSITION BOTTOM
VOL. LABEL CURR,OATE OEPTH SAMPLING DEPTH ( M) COLLECTION
ICCI NO, CUST,
STA. TIME LAT. LONG 1M)
3 Start 16 Au\? 63 1845 06°54'N 59°55'~ 3015 0-150 (fc)' A R-Ra .~-- 300 7019 Ii:ni:f'
End 16 Au\? 63 2213 06° 37 'N 59°57'F 1774 A R_IU. Fi RliPR 11 n 17n?n i: nT
150-750 (fc-wa): AE-8c Tnvertønra ~ø~ ~Qn 17 n? 1 i:ni:f'
AR-Ad ..,q ~i.o~ ?/. r: 17f1?? r.ronT
AE-8e Me1amohaids & 7023 ueSB
Neonesthes
4 Start 18 Aug 63 0605 04°121N 60008'E 3658 0-150 (fc): AE-10a Invertebrates 310 7025 sose
End 18 Aug 63 0925 03°56'N 600081E 4572 AE-10b Fishes 110 7JJ24 WHOI
AE-10f Me1amohaids 7029 lueSB
150-855 (fc-wa)': AE-10c Invertebrates 500 7026 sose
AE-10d Fishes 345 7027 WHOI
AE-10e Me1amohaids 028 ueSB
4 Start 18 Aug 63 0945 03° 55 IN 600081E 4115 0-275 (fe): AE-11a Invertebrates 230 030 sose
End 18 Aug 63 1550 03° 25 'N 60° 08 ' E AE-11b Fishes 134 l7 03 1 WHO!
AE-11e Me1amohaids l7 034 UCSB
275-2120 (fc-wa): AE-11c Invertebrates 210 ~032 ~ose
AE-lld Fishes 165 ~033 JHOT
AE-11f Me1amnhaids f1035 eSB
e . e
~¡jiDWATER TRAWL LOG - R IV ANTON BRUUN l CFWJSE 3
MWT ZONE POSITION BOTTOM VOl.. l.ABEl. eURR.OATE DEPTH SAMPLING DEPTH ( M) COLLECTION ice) NO, eUST,STA, TIME l.AT. l.ONG 1M)
5 Start 19 Aug 63 2035 01°23'N 60011'E 4350 0-275 (fe): AE-12a Invertebrates 275 7036 sose
End 19 Aug 63 2350 01° 22'N 60004'E AE-12b Fishes 366 7037 WHOI
AE-12e Me1amphaids 7038 ueSB
275-635 (fe-wa) 275-800(fe-tdr) : AE-12e Invertebrates 1 sose
AE-12d Fishes o 5 17039 WHOI
6 Star t 21 Aug 63 0155 oi ° 58 ' S 60° 06' E 4242 0-510 (wa). 0-500 (tdr): AE-13a Invertebrates 480 7040 sose
End 21 Aug 63 0440 02°06'S 60°02' E AE-13b Fishes 1530 17041 moi
AE-13e Me1amnhaids rI 042 lJCSB
6 Start 21 Aug 63 0445 02°06'S 60002'E 4242 0-275 (fc): AE-14a Invertebrates ~ ~Oli'l
fishes
End 21 Aug 63 1100 01°48'S 59°50'E 275-1600 (fe-wa): AE-14b Invertebrates & 17044
-1; ",h",,,
0-1600 (eau~ht in front of twsted
cod end): AE-1lie Invertebrates 700 17045 ;OSC
AE-14d Fishes 530 17046 WHOI
AE-14 Me1amnhaids 170li7 hr.!'m
e e e
r.AJDWATER TRAWL LOG - R IV ANTON BRUUN i CRUISE 3
MWT ZONE POSITION BOTTOM VOL. LABEL CURRo
DATE DEPTH SAMPLING DEPTH ( M) COLLECTION (CC) NO. CUST.STA. TIME LAT. LONG 1M)
7 Start 23 AU2 63 0250 05°03' S 60° 10 i E 3986 0-150 (fc): AE-15a Invertebrates 100 7048 sose
End 23 Au" 63 0610 0li°'i2' S 60° 02 'F AE-15b Fishes 102 7049 lJOI
AE-15f Me1amnhaids 7053 ueSB
150-685 (fc-wa): AE-15c Invertebrates 200 70i:0 ~o~c
AF.-1 i:d lii "'h",'" 2ai: 70i:1 lJOT
AE-15e Me1amnhaid", 70'i2 TTC.~R
7 Start 23 Au" 63 0625 04°52'S 60° 02 IE 3895 0-275 (fc)' AE-16a Invertebrate'" 1 Qi: 70i:li c:oc:r.
IFnr1 ')': A"" 6': 1 ':i:0 Oli 0 27 ' ~ 'iQo 'i'i IF AF_16h ".~ "1-"" .Q i: 70i:i: lJOT
AE-16f C:cone1archid Oi:Q TTeC:R
27rl-2030 (fc-wa)' AF-1 fi,. ')QO 70i:fi c:oc:c.
AR-16d liish",'" rl2rl 70';7 lJOT
A );_1 ho. Mo.l ___1-_, d'" 70t;.Q nr. C:'R
.Q I c:i-art 2li A"" 6': 2 OM 070 ':6 ' ~ rlao rl6 'F 2li6H 0-lrlO (fc). AR_17,. T 120 7061 c:oc:c.
End 24 A"" 63 2355 070 20' ~ 5a°lili IF 2aH1 AF.-17d "'~"1-0" 1 00 70GO t. OT
AE-17f Me1amnhaids 7065 neSB:
150-1070 (fc-wa): AE-17b Invertebrates 330 063 Ic:OC:C
AF_17", "'~"1-"" fi.QO 70fi? l. OT
AF_17ø M"' . . 70fili ~Tr. C:R
e . e
MIDWATER TRAWL LOG - R IV ANTON BRUUN, CRUISE 3
MWT ZONE POSITION BOTTOM VOL. LABEL CURRoDATE OEPTH SAMPLING DEPTH (M) COLLECTION ice) NO. CUST,STA. TIME LAT. LONG eM)
9 Start 26 Au~ 63 1l0S 12°09' S S8°3S'E 4023 0-lS2S (wa) 0-1600 (tdr): AE-18a Invertebrates 370 17066 sose
End 26 Au!! 63 1915 II ° 42' ~ 'i7°'iR'E li206 AF.-18b liisheR 33ll 17067 ¡.Ol
AE-18c Ma1amnhaids 17068 UCSB
10 ~taTt li ~..n 6~ 16'i0 23°00'~ I'iQ°li6'F ~Q31 0-27ll (fc)' A R_l 0" Arl 17 rlf, 0 i-rli-f'
End 4 SeD 63 211S 23°10'~ SQ°'iS'R li3RQ AR- 1 OJ. -" 7i; 17 rl7 ri IorlT
275-1RllO (fc-wa)' AR- 1 Of' Orl 7 rl71 l~rI~f'
AR-10d -" 70 707? r. or
AR_10ø M~i,,~~i.,,~,:~ 707~ ~Tf'~R
.
10 Start 4 SeD 63 2200 23°12'S SQ°'i7'll lii;'ili 0-1 'i0 (f,,)' AR_7r1" il-..O f,ri 7076 I~o~c:
End S SeD 63 013S 23°20's 6000S'E AE-20d _. . 2R 7077 WHOT
1 'i0-1020 (fc-wa)' AR_?O" 1 00 707li I~rli-f'
AE-20b Fishes SO 7075 WHOI
AE-20e Me1amphaids 7078 kIeSB
II Start 5 Sep 63 2230 25 ° 52' S 60000'E SOLL 0-1420 (wa) , 0-1300 (tdr): AE-21a Invertebrates 290 079 ßOSC
End 6 Sep 63 0250 26° 07' S 60°07 'E AE-21b Fishes 250 080 WHOI
AE-21c Me1amphaids 081 kIeSB
e e e
Ì'AIDWATER TRAWL LOG - R IV AN-rON BRUUN i (RUlSE 3
MWT ZONE POSITION BOTTOM VOL. LABEL CURR,
DATE DEPTH SAMPLING DE PTH (M 1 COLLECTION ICC) NO. CUST.STA. TIME LAT, LONG 1M)
12 Start 6 Sep 63 2155 28054' S 60001 IE 4114 0-275 (fc) : AE-22c Invertebrates 65 7084 sose
End 7 Sep 63 0240 29°13'S 600 05 ' E AE-22d Fishes 18 7085 WHOI
AE-22f Me1amphaids 7087 ueSB
275-1222(fc-wa). 275-1150(fc-tdr): AE-22a Invertebrates 350 7082 sose
AE-22b Fishes 391 7083 WHOI
AE-22e Me1amphaids 086 ueSB
12 Start 7 Sep. 63 0245 290131 S 60005'E 4114 0-150 (fc): AE-23c Invertebrates 140 090 soi:e
End 7 Sep 63 0620 29° 25 i S 60° 07' E AE-23d Fishes 60 091 WHOI
AE-23f Me1amphaids 093 ueSB
150-635 (fc-wa). 150-600(fc-tdr): AE-23a Invertebrates 1340 088 sose
AE-23b Fishes 90 089 ¡.oi
AE-23e Me1amphaids 092 ueSB
13 Start 8 Sep 63 1055 3l 58' S 59°45'E 4371 0-275 (fc) : AE-24c Fishes 22 096 WHOI
End 8 Sep 63 1500 32" 11 i S 590 30'E 4609 AE-24d Invertebrates 85 097 sose
275-1360 (fc-wa), 275-1350(fc-tdr): AE-24a Fishes 140 094 fmOI
AE-24b Invertebrates 630 095 sose
AE-24e Me1amphaids 10QR ~Tr. i:R
.e e 'e
t-AlDWATER TRAWL LOG - R IV ANTON BRUUN i (HUlSE 3
MWT ZONE POSITION BOTTOM VOL. LABEL CURRo
DATE OEPTH SAMPLING DEPTH (M) COLLECTION ICCI NO. CUST.STA. TIME LAT. LONG (MI
13 Start 8 SeD 63 1510 32° 11' S 59° 30'E 4389 0-150 (fd: AE-25e Invertebrates 60 101 sose
End 8 SeD 63 1835 32°12'S 59°49'E AE-25d Fishes 40 102 ¡.oi
150-750 (fe-wa): AE-25a Inver tebra tes 1420 099 sose
AE-25b Fishes 160 100 ¡. 01
AE-25e Me1amDhaids 103 ueSB
14 Start 9 SeD 63 1745 34°56's 60° 05 'E 4828 0-275 (fe): AE-26c Invertebrates 850 106 sose
End 9 SeD 63 2250 35° 09' S 59°57'E AE-26d Fishes 30 107 r.OI
275-2275 (fc-wa): AE-26a Invertebrates 520 104 !'Ose
AE-26b Fishes 175 105 , WHOI
AE-26e Me1amDhaids 108 ueSB
14 Start 9 Sep 63 2300 35°.09'S 59°57 'E 4920 0-150 (fd: AE-27e Invertebrates 300 111 !'Ose
End 10 SeD 63 0140 35°16' S 59°51 'E AE-27d Fishes 80 112 iJOl
AE-27f Me1amDhaids 114 neSB
150-680 (fe-wa): AE-27a Invertebrates 1080 109 sose
AE-27b Fishes 235 110 ¡.oi
AE-27e Me1amDhaids 113 ueSB
e e: e
t-AlDWATER TRAWL LOG - R IV Aj\i-rON BRUUN i (HUlSE 3
MWT ZONE POSITION BOTTOM VOL. LABEL eURR.
DATE DEPTH SAMPLING DEPTH (M) COLLECTION ieei NO, eUST,STA. TIME LAT. LONG 1M)
15 Start 10 Sep 63 2245 38°01' S 59°53'E 0-150 (fe)' AF.-2R.. ?7n 17117 t:nt:f'
End 11 Sep 63 0140 38°12'S 59° 52'E AE-28d Fishes 260 7118 iJOI
AE-28e Me1amohaids ~119 ueSB
150-637 (fc-wa): AE-28a Invertebrates 62 011'i ~o~r.
AE-28b Fishes 4 ~116 iJQI
15 Start 11 Sep 63 0150 38° 29' S 59° 52'E 0-275 (fc) : AE-2ge Invertebrates 70 122 sose
End 11 Sep 63 0650 38° 23' S 59°52'E AE-29c Pyrosome 230 122 sose
AE-29d Fishes 55 123 ATOT
AE-29f Me1amohaids 125 ueSB
275-2350 (fc-wa): AE-29a Invertebrates 510 120 ~o~r.
AE-29a Je11vfish 550 120 ~ose
AE-29b Fishes 60 121 iJOI
AE-2ge Me1amohaids '1 ?li IT(~~R
16 Start 12 Sep 63 1110 40053'S 60001'E 5048 0-275 (fc) : AE-30c Invertebrates 180 129 sase
16 End 12 Sep 63 1710 41°07' S 59°52'E AE-30d Fishes 50 130 iJOl
AE-30f Me1amohaids 131 ITr. ~R
275-"2750 (fc-wa): AE-30a InvprtebratpR 14aO '126 ~ m:r.
AE-30a .Te11vfish 7S0 '1 ?Ii t:nt:f'
A R_ "lnh 1;' coi,,,,, ?an " ?7 lTUnT
AE-30e Me1amohaids 128 tresB
e' e e
l'iIJDWATER TRAWL LOG - R IV Al'¡-rON BRUUN i CRUJSE 3
MWT ZONE POSITION BOTTOM VOL. LABEL CURR,
DATE DEPTH SAMPLING DEPTH ( M 1 COLLECTION (CCI NO. CUST.STA. TIME LAT. LONG IN)
16 Start 12 Sep 63 1725 41°07'S 59°52'E 3840 0-150 (fc): AE-31c Invertebrates 50 7134 SOSC
End 12 Sep 63 2105 41°07' S 60°08' E AE-31d Fishes 50 7135 WHOI
150-635 (fc-wa) : AE-31a Invertebrates . 1010 132 SOSC
AE-31b Fishes 217 7133 WHOI
AE-31e Me1amohaids 136 lICSB
17 Start 13 Sep 63 1610 43°59'S 60° 14 'E 0-275 (fc) : AE-32c Invertebrates 50 139 SOSC
End 13 Sep 63 2145 44 ° 27 i S 60013'E AE-32d Fishes 30 140 WHOI
AE-32a Invertebrates 1530 137 SOSC
AE-32b Fishes 450 138 ~OI
AE-32e Me1amphaids 141 lICSB
e - ~ e
BJOLOGJ CA L LOG R/V ANTON BRUUN 1 CRUJSE 3
POSITION BOTTOM SAM PLING SAMP. LABEL CURRENTCO LLECTION DATE STA. DEPTH DEPTH ZONE TIME GEARLAT. LONG. 1M) 1M) NO. CUSTODY
MI SCELIAEOUS:
Fi shes - pilotfishes (Naucrates) 16 VIII 63 147 07°l3'N 59°57'E Surface HND 9503 SOSC
from a school accompanying a 9506 SOSC
whi te-tip shark
MI SCELIAOUS:
Fishes - dolphin (Coryphaena) 16 VIII 63 147 070 l3'N 59°57'E Surface Day RR 1623 WHO!
APPENIX 1. Methods and Techniques with References
01
l. Navigation: Celestial navigation and dead reckoning. Corrected
posi tions taken from smooth navigation plots.
2. Bottom depth: Precision Echo Sounder Recorder (Alpine Geophysical
Assoc.) . Note - Continuous records taken throughout
cruise have been turned over to Dr. Bruce Heezen,
Lamont Geological Observatory.
3. Bathythermograph observations: Taken on arrival at each station
and at intervals of 1 hour or less between stations.
Records deposited with National Oceanographic Data
Center, Washington, D.C.
4. Temperature and depth: Paired protected and unprotected deep-sea
reversing thermometers. Reliability of depth calcu-
lations shown on relative scale of 1 (high) - 3 (low).
5. Water samples
a) Chemistry: Teflon-coated Nansen bottles (Balauf Mfg. Co.,
. Washington, D.C.).
b) Prodiictivi ty and pigments: Large volume, all-plastic (luci te)
water sampler designed by D.W. Menzel, Woods Hole
Oceanographic Institution, Woods Hole, Mass.
6. Salinity: Inductance-type salinometer (Autolab Industries, Sydney,
Australia) .
7. Dissolved oxygen: Winkler method, biniodate standard.
8. Phosphate: Murphy, J. and J.P. Riley. 1962. A modified single
solution method for the determination of phosphatE\ in
natural waters. Anal. Chim. Acta 27: 3l-36.
9. Nitrite: Rider, B.F. and M.G. Mellon. 1946. Colorimetric
determination of nitrites. Ind. Engin. Chem. Anal.
Ed. l8: 96-99.
LO. Nitrate: Mullen, J.B. and J.P. Riley. 1955. The spectrophotometric
deteìmination of nitrate in natural waters, with special
reference to sea water. Anal. Chim. Acta. l2: 464-480.
11. Mullen, J.B. and J.P. Riley. 1955. The colorimetric determination
of si lica te wi th special reference to sea and natural
waters. Ibid. l2: l62-l75.
l2. Plankton pigments:
a) Richards, F.A~ with T.G. Thompson. 1952. The estimation and
characterization of plankton populations by pigment
analysis. II. A spectrophotometric method for the
estimation of plankton pigments. J. Mar. Res. ll:
l56-l72.
..
b) Crei tz, G. I. and F .A. Richards. 1 955.
III. A note on the use of "millipore" ni ters in the
estimation of plankton pigments. Ibid. l4: 2ll-2l6.
c) Whatman GF/C glass fiber filters used in place of millipore filters.
d) Data for achlorophyll- only reported here. Optical densities of
acetone extracts A/C Richards wi th Thompson may be
obtained on request from J. H. Ryther, Woods Hole
Oceanographic Insti tution, Woods Hole, Mass.
l3. Primary production:
a) C-l4-technique, basically as in: Steemann Nielsen, E. 1952. The
use of radioactive carbon CCl4) for measuring organic
production in the sea. J. Cons. InternaL Explor. Mer.
l8: 117 -l40.
b) Millipore HA type membrane filters used throughout. Filters rinsed
wi th LO ml. o. OL N HCl in 3% NaCl.
c) Simulated in situ measurements: Water samples collected from depths
of penetration of LOO, 50, 25, LO, and l% incident light.
Samples with Cl4 added incubated for 24 hours on deck in
water cooled luci te cylinders covered with neutral density
(wire mesh) filters to simulate in situ light intensities.
.J d) Artificially-illuminated measurements: Samples from same depths as
in (c) incubated for 4 hours at approximately LOOO foot
candles from fluorescent lamps.
e) Dark bottle Cl4uptake subtracted from light bottle values for each
depth and for both sets of measurements Cc and d).
l4. Incident radiation: Eppley 50-junction pyrheliometer recorded on Leeds
and Northrup Speedomax recorder. Records mechanically
integrated with planimeter to give daily radiation. Radia-
tion data refer to 24 hour period of simulated in situ
productivi ty value Ci. e. for 24 hours following arrival on
station) .
l5. Plankton displacement volume: Taken only for Indian Ocean Standard
Net 200 m. vertical hauls. Volume measured on "squeeze-
dried" plankton by displacement in volumetric cylinder.
l6. Meteorological observations: Taken by member of International Indian
Ocean Meteorology Programme. CDr. Colin Ramage, Scientific
Director) .
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